In the work an idea is presented which enables one to derive fundamental solutions for one-and two-dimensional discrete systems. The static problem of infinite beams and infinite gridwork strips is considered. The solutions are found using the difference equation method. The equilibrium conditions for both discrete structures are derived using the finite element methodology. In each case an infinite set of these equations is replaced by one equivalent difference equation.
INTRODUCTION
The aim of the paper is to derive analytical solutions for static problems of one-and two-dimensional infinite discrete structures. The fundamental solutions are found for regular discrete beams and gridwork strips. These continuous systems are divided into regular mesh of identical beam finite elements. The equilibrium conditions are stated using finite element methodology and they are expressed in one equivalent difference equation. This equation replaces an infinite number of equilibrium conditions formulated on the basis of element stiffness matrices. The solutions are obtained in analytical closed forms for arbitrary loads of considered infinite discrete structures.
TIMOSHENKO BEAM
Let us consider an infinite Timoshenko beam discretized by elements with equally spaced nodes ( Fig. 1 ) and loaded by concentrated forces P r and moments M r .
.
Fig. 1. An infinite beam
In the calculation we apply 4-dof shear-flexible beam finite element ( Fig. 2 ) with exact element shape functions.
Fig. 2. The finite beam element
The following relationship is fulfilled for this element [2] The element stiffness matrix K is detemined from the expression of strain energy [3] dx dx
and it has the form:
where The functions of displacements ( ) ξ w and cross-section rotations ( ) ξ φ along the beam finite element derived in [3] are of the form 
, E, G are Young's and Kirchhoff's moduli, I is the moment of inertia, A is the area of the beam cross section, κ is the shear factor. Fig. 3 . The internal forces at node r Assembling two adjacent elements (r-1,r) and (r,r+1) (Fig. 3) yields the following equilibrium conditions for an arbitrary beam node r subjected to the nodal force P r and moment M r : 
Now let us find the solution of (2.7b) for the beam loaded by concentrated moment acting at node 0
This case is antisymmetric. The solutions of homogeneous equations are: 
GRIDWORK STRIP
Now let us consider the 2D gridwork strip, which consists of two sets of intersecting beams. The beams of the length y a S ⋅ in y-direction are simply supported on their ends, the beams (with equal distance of nodes x a ) in x-direction are infinite (see Fig. 4 ). (Fig. 5) . For the calculation we apply 6-dof Euler-Bernoulli beam finite elements (transverse displacement, angle of rotation and angle of twist at each end of element). 2  2  1  2  2  1   2  2  2  2  2  2   2  2  2  2  2  2 where S lπ ε = , For (3.10) the following recurrent relationship is valid ( 
NUMERICAL EXAMPLES
The computations were performed for the infinite gridwork strip of width
loaded by unit force at point (0,1). The results of numerical calculations are presented in Table 1 , the plot of strip deformation is shown in Fig. 6 . The fundamental solution derived in Section 3 can be used to solve the static problem of finite gridworks in analogous way as in the boundary element method for continuous systems.
Let us consider the isotropic gridwork consisting of the set of 4 4 × identical intersecting perpendicular beams (Fig. 7) 
Fig. 7. The isotropic gridwork system
The nodes are regularly spaced in both directions with the distance a. All beams are simply supported at their ends. We introduce an additional loading (Fig. 8) . . The plot of gridwork displacement is presented in Fig. 9 . 
